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[bookmark: _Hlk215772298]Table S1. List of studies included in the systematic review.
* denotes a title which was translated from the original Portuguese.
	Authors
	Year of publication
	Title

	Guémas et al. (1)
	2023
	Evolution and spread of Plasmodium falciparum mutations associated with resistance to sulfadoxine–pyrimethamine in central Africa: a cross-sectional study

	Rosillo et al. (2)
	2023
	Molecular Markers of Sulfadoxine-Pyrimethamine Resistance in Samples from Children with Uncomplicated Plasmodium falciparum at Three Sites in Angola in 2019

	Rodrigues et al. (3)
	2022
	Pfkelch13 Plasmodium falciparum Mutations in Huambo, Angola

	Dimbu et al. (4)
	2021
	Continued Low Efficacy of Artemether-Lumefantrine in Angola in 2019

	Ebel et al. (5)
	2021
	Historical trends and new surveillance of Plasmodium falciparum drug resistance markers in Angola

	Davlantes et al. (6)
	2018
	Efficacy and safety of artemether-lumefantrine, artesunate-amodiaquine, and dihydroartemisinin-piperaquine for the treatment of uncomplicated Plasmodium falciparum malaria in three provinces in Angola, 2017

	Ljolje et al. (7)
	2018
	Prevalence of molecular markers of artemisinin and lumefantrine resistance among patients with uncomplicated Plasmodium falciparum malaria in three provinces in Angola, 2015

	Plucinski et al. (8)
	2017
	Efficacy of artemether-lumefantrine, artesunate-amodiaquine, and dihydroartemisinin-piperaquine for treatment of uncomplicated Plasmodium falciparum malaria in Angola, 2015

	Kaingona-Daniel et al. (9)
	2016
	Low-grade sulfadoxine-pyrimethamine resistance in Plasmodium falciparum parasites from Lubango, Angola

	Escobar et al. (10)
	2015
	Polymorphisms in Plasmodium falciparum K13-Propeller in Angola and Mozambique after the Introduction of the ACTs 

	Kiaco et al. (11)
	2015
	Evaluation of artemether-lumefantrine efficacy in the treatment of uncomplicated malaria and its association with pfmdr1, pfatpase6 and K13-propeller polymorphisms in Luanda, Angola

	Foumane Ngane et al. (12)
	2015
	Molecular epidemiology of drug-resistant Plasmodium falciparum in Benguela province, Angola

	Plucinski et al. (13)
	2015
	Efficacy of Artemether-Lumefantrine and Dihydroartemisinin-Piperaquine for Treatment of Uncomplicated Malaria in Children in Zaire and Uíge Provinces, Angola

	Fançony et al. (14)
	2012
	Various pfcrt and pfmdr1 Genotypes of Plasmodium falciparum cocirculate with P. malariae, P. ovale spp., and P. vivax in Northern Angola

	Fortes et al. (15)
	2011
	Evaluation of prevalence's of pfdhfr and pfdhps mutations in Angola

	Gama et al. (16)
	2011
	Molecular markers of antifolate resistance in Plasmodium falciparum isolates from Luanda, Angola

	Gama et al. (17)
	2010
	Plasmodium falciparum isolates from Angola show the StctVMNT haplotype in the pfcrt gene

	Menegon et al. (18)
	2009
	Monitoring for multidrug-resistant Plasmodium falciparum isolates and analysis of pyrimethamine resistance evolution in Uige province, Angola

	Figueiredo et al. (19)
	2008
	Prevalence of pfmdr1, pfcrt, pfdhfr and pfdhps mutations associated with drug resistance, in Luanda, Angola

	Pinheiro et al. (20)
	2003
	Presence of pyrimethamine and cycloguanil resistance genotype in West Africa - Presence of the 59Arg mutation in the dhfr gene of Plasmodium falciparum*






[bookmark: _Ref214462468][bookmark: _Toc214462994][bookmark: _Hlk215772315]Table S2. Results of the risk-of-bias analysis using ROBINS-I V2.
	Title
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	Overall risk

	Guémas et al. (1)
	■
	■
	■
	■
	■
	■
	■
	■

	Rosillo et al. (2)
	■
	■
	■
	■
	■
	■
	■
	■

	Rodrigues et al. (3)
	■
	■
	■
	■
	■
	■
	■
	■

	Dimbu et al. (4)
	■
	■
	■
	■
	■
	■
	■
	■

	Ebel et al. (5)
	■
	■
	■
	■
	■
	■
	■
	■

	Davlantes et al. (6)
	■
	■
	■
	■
	■
	■
	■
	■

	Ljolje et al. (7)
	■
	■
	■
	■
	■
	■
	■
	■

	Plucinski et al. (8)
	■
	■
	■
	■
	■
	■
	■
	■

	Kaingona-Daniel et al. (9)
	■
	■
	■
	■
	■
	■
	■
	■

	Escobar et al. (10) 
	■
	■
	■
	■
	■
	■
	■
	■

	Kiaco et al. (11)
	■
	■
	■
	■
	■
	■
	■
	■

	Foumane Ngane et al. (12)
	■
	■
	■
	■
	■
	■
	■
	■

	Plucinski et al. (13)
	■
	■
	■
	■
	■
	■
	■
	■

	Fançony et al. (14)
	■
	■
	■
	■
	■
	■
	■
	■

	Fortes et al. (15)
	■
	■
	■
	■
	■
	■
	■
	■

	Gama et al. (16)
	■
	■
	■
	■
	■
	■
	■
	■

	Gama et al. (17)
	■
	■
	■
	■
	■
	■
	■
	■

	Menegon et al. (18)
	■
	■
	■
	■
	■
	■
	■
	■

	Figueiredo et al. (19)
	■
	■
	■
	■
	■
	■
	■
	■

	Pinheiro et al. (20)
	■
	■
	■
	■
	■
	■
	■
	■



D1: Bias due to confounding.
D2: Bias due to selection of participants.
D3: Bias in classification of interventions.
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.
D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

	■
	Low

	■
	Moderate

	■
	Serious

	■
	Critical

	■
	No information
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Table S3. Prevalence of single-nucleotide polymorphisms in the pfcrt gene found in studies included in the systematic review.
1: sum of days 0. Provinces: BG, Bengo; BL, Benguela; CA, Cabinda; LS, Lunda Sul; LU, Luanda; ZA, Zaire. Provincial division prior to Law No. 14/24 of 5 September 2024(21).
	Reference
	Sampling year
	Province
	Target groups
	Markers
	Sample size
	Polymorphisms
	Prevalence

	Ebel et al., 2021(5)
	2018
	[bookmark: RANGE!C6]CA
	Children and adults (health facility)
	pfcrt 72-76
	37
	CVMNK
	27.0% (10/37)

	
	
	
	
	
	
	CVIET
	73.0% (27/37)

	Dimbu et al., 2021(4)
	2019
	BL, LS, ZA
	Children (treatment failure)
	pfcrt 72-76
	501
	C72
	100.0% (50/50)

	
	
	
	
	
	
	72S
	0% (0/50)

	
	
	
	
	
	
	M74
	72.0% (36/50)

	
	
	
	
	
	
	74I
	40.0% (20/50)

	
	
	
	
	
	
	N75
	72.0% (36/50)

	
	
	
	
	
	
	75E
	38.0% (19/50)

	
	
	
	
	
	
	K76
	72.0% (36/50)

	
	
	
	
	
	
	76T
	40.0% (20/50)

	Davlantes et al., 2018(6)
	2017
	BL, LS, ZA
	Children (treatment failure)
	pfcrt 72-76
	6 (BL)
	CVMNK
	33.3% (2/6)

	
	
	
	
	
	
	CVIET
	83.3% (5/6)

	
	
	
	
	
	9 (LS)
	CVMNK
	100.0% (9/9)

	
	
	
	
	
	
	CVIET
	11.1% (1/9)

	
	
	
	
	
	23 (ZA)
	CVMNK
	39.1% (9/23)

	
	
	
	
	
	
	[bookmark: RANGE!G21]CVIET
	73.9% (17/23)

	Foumane Ngane et al., 2015(12)
	2010-2011
	BL
	Children (community) 
	pfcrt 72-76
	36
	CVMNK
	11.1% (4/36)

	
	
	
	
	
	
	CVIET
	88.9% (32/36)

	Fançony et al., 2012(14)
	2010
	BG
	Children and women (community)
	pfcrt 72-76
	430
	CVMNK
	36.5% (157/430)

	
	
	
	
	
	
	CVMNK/CVIET
	25.1% (108/430)

	
	
	
	
	
	
	CVIET
	38.4% (165/430)

	Gama et al., 2010(17)
	2007
	LU
	Adults (community)
	pfcrt 72-76
	102
	CVMNK
	2.9% (3/102)

	
	
	
	
	
	
	CVMNT
	3.9% (4/102)

	
	
	
	
	
	
	SVMNT
	56.9% (58/102)

	
	
	
	
	
	
	CVINT
	2.0% (2/102)

	
	
	
	
	
	
	CVMDT
	2.9% (3/102)

	
	
	
	
	
	
	CVIET
	12.7% (13/102)

	
	
	
	
	
	
	C/S VMNT
	10.8% (11/102)

	
	
	
	
	
	
	CVM N/D T
	1.0% (1/102)

	
	
	
	
	
	
	C/S V M/I NT
	2.9% (3/102)

	
	
	
	
	
	
	C/S V M/I N/D T
	2.0% (2/102)

	
	
	
	
	
	
	C/S V M/I N/E T
	1.0% (1/102)

	
	
	
	
	
	
	C/S VIET
	1.0% (1/102)

	Menegon et al., 2009(18)
	2004
	Uíge
	Children (health facility)
	pfcrt 72-76
	66
	CVMNK
	6.1% (4/66)

	
	
	
	
	
	
	CVIET
	93.9% (62/66)

	Figueiredo et al., 2008(19)
	2008
	Luanda
	Children (health facility)
	pfcrt 76
	245
	K76
	5.7% (14/245)

	
	
	
	
	
	
	76T
	93.9% (230/245)

	
	
	
	
	
	
	K/T
	0.4% (1/245)



[bookmark: _Ref214462626][bookmark: _Toc214462996][bookmark: _Hlk215772365]Table S4. Prevalence of single-nucleotide polymorphisms in the pfdhfr and pfdhps genes found in studies included in the systematic review.
Provinces: BL, Benguela; CA, Cabinda; CN, Cuanza Norte; HB, Huambo; HL, Huíla; LS, Lunda Sul; LU, Luanda; MA, Malanje; UI, Uíge; ZA, Zaire. Provincial division prior to Law No. 14/24 of 5 September 2024(21).
	[bookmark: RANGE!A5]Reference
	Sampling year
	Province
	Target groups
	Markers
	Sample size
	Polymorphisms
	Prevalence

	Rosillo et al., 2023(2) 
	2019
	BL, LS, ZA
	Children (health facility)
	pfdhfr 16
	195 (BL)
	A16
	100.0% (195/195)

	
	
	
	
	
	180 (LS)
	A16
	100.0% (180/180)

	
	
	
	
	
	216 (ZA)
	A16
	100.0% (216/216)

	
	
	
	
	pfdhfr 51
	201 (BL)
	N51
	7.0% (14/201)

	
	
	
	
	
	
	51I
	93.0% (187/201)

	
	
	
	
	
	180 (LS)
	N51
	11.1% (20/180)

	
	
	
	
	
	
	51I
	88.9% (160/180)

	
	
	
	
	
	216 (ZA)
	51I
	100.0% (216/216)

	
	
	
	
	pfdhfr 59
	201 (BL)
	C59
	33.8% (68/201)

	
	
	
	
	
	
	59R
	66.2% (133/201)

	
	
	
	
	
	179 (LS)
	C59
	38.0% (68/179)

	
	
	
	
	
	
	59R
	62.0% (111/179)

	
	
	
	
	
	216 (ZA)
	C59
	10.2% (22/216)

	
	
	
	
	
	
	59R
	89.8% (194/216)

	
	
	
	
	pfdhfr 108
	202 (BL)
	108N
	100.0% (202/202)

	
	
	
	
	
	180 (LS)
	108N
	100.0% (180/180)

	
	
	
	
	
	216 (ZA)
	108N
	100.0% (216/216)

	
	
	
	
	pfdhfr 164
	201 (BL)
	I164
	100.0% (201/201)

	
	
	
	
	
	179 (LS)
	I164
	100.0% (179/179)

	
	
	
	
	
	216 (ZA)
	I164
	100.0% (216/216)

	
	
	
	
	pfdhps 431
	201 (BL)
	I431
	100.0% (201/201)

	
	
	
	
	
	180 (LS)
	I431
	100.0% (180/180)

	
	
	
	
	
	215 (ZA)
	I431
	97.2% (209/215)

	
	
	
	
	
	
	431V
	2.8% (6/215)

	
	
	
	
	pfdhps 436
	201 (BL)
	S436
	90.5% (182/201)

	
	
	
	
	
	
	436A
	9.5% (19/201)

	
	
	
	
	
	180 (LS)
	S436
	96.1% (173/180)

	
	
	
	
	
	
	436A
	3.9% (7/180)

	
	
	
	
	
	214 (ZA)
	S436
	83.2% (178/214)

	
	
	
	
	
	
	436A
	16.8% (36/214)

	
	
	
	
	pfdhps 437
	201 (BL)
	437G
	100.0% (201/201)

	
	
	
	
	
	180 (LS)
	A437
	10.0% (18/180)

	
	
	
	
	
	
	437G
	90.0% (162/180)

	
	
	
	
	
	214 (ZA)
	A437
	0.9% (2/214)

	
	
	
	
	
	
	437G
	99.1% (212/214)

	
	
	
	
	pfdhps 540
	198 (BL)
	K540
	85.9% (170/198)

	
	
	
	
	
	
	540E
	14.1% (28/198)

	
	
	
	
	
	179 (LS)
	K540
	87.2% (28/179)

	
	
	
	
	
	
	540E
	12.8% (23/179)

	
	
	
	
	
	214 (ZA)
	K540
	90.2% (193/214)

	
	
	
	
	
	
	540E
	9.8% (21/214)

	Rosillo et al., 2023(2)
	2019
	BL, LS, ZA
	Children (health facility)
	pfdhps 581
	200 (BL)
	A581
	100.0% (200/200)

	
	
	
	
	
	179 (LS)
	A581
	100.0% (179/179)

	
	
	
	
	
	215 (ZA)
	A581
	95.3% (205/215)

	
	
	
	
	
	
	581G
	4.7% (10/215)

	
	
	
	
	pfdhps 613
	201 (BL)
	A613
	100.0% (201/201)

	
	
	
	
	
	179 (LS)
	A613
	100.0% (179/179)

	
	
	
	
	
	216 (ZA)
	A613
	97.2% (210/216)

	
	
	
	
	
	
	613S
	2.8% (6/216)

	
	
	
	
	pfdhfr 
51-59-108, pfdhps 
436-437-540-581-613
	11 (BL)
	ICN ISGKAA
	18.2% (2/11)

	
	
	
	
	
	
	IRN ISGKAA
	63.6% (7/11)

	
	
	
	
	
	
	IRN IAGKAA
	18.2% (2/11)

	
	
	
	
	
	11 (LS)
	ICN ISAKAA
	9.1% (1/11)

	
	
	
	
	
	
	IRN ISAKAA
	9.1% (1/11)

	
	
	
	
	
	
	ICN ISGKAA
	18.2% (2/11)

	
	
	
	
	
	
	NRN ISGKAA
	18.2% (2/11)

	
	
	
	
	
	
	IRN ISGKAA
	27.3% (3/11)

	
	
	
	
	
	
	ICN IAGKAA
	18.2% (2/11)

	
	
	
	
	
	38 (ZA)
	ICN ISGKAA
	2.6% (1/38)

	
	
	
	
	
	
	IRN IAAKAA
	2.6% (1/38)

	
	
	
	
	
	
	IRN ISGKAA
	65.8% (25/38)

	
	
	
	
	
	
	ICN ISGEAA
	2.6% (1/38)

	
	
	
	
	
	
	IRN IAGKAA
	13.2% (5/38)

	
	
	
	
	
	
	IRN ISGEAA
	7.9% (3/38)

	
	
	
	
	
	
	IRN ISGEGA
	2.6% (1/38)

	
	
	
	
	
	
	IRN VAGKGS
	2.6% (1/38)

	Guémas et al., 2023(1)
	2017
	BL
	Unknown (health facility)
	pfdhfr
	38
	C50
	100.0% (38/38)

	
	
	
	
	
	
	51I
	100.0% (38/38)

	
	
	
	
	
	
	C59
	76.3% (29/38)

	
	
	
	
	
	
	59R
	23.7% (9/38)

	
	
	
	
	
	
	108N
	100.0% (38/38)

	
	
	
	
	
	
	I164
	100.0% (38/38)

	
	
	
	
	pfdhps 
431-436-437-540-581-613
	58
	ISGKAA
	56.9% (33/58)

	
	
	
	
	
	
	IAGKAA
	19.0% (11/58)

	
	
	
	
	
	
	ISGEAA
	24.1% (14/58)

	Ebel et al., 2021(5)
	2018
	CA
	Children and adults (health facility)
	pfdhfr 
51-59-108, pfdhps 
436-437-540-581
	32
	IRN SGKA
	40.6% (13/32)

	
	
	
	
	
	
	IRN SGEA
	37.5% (12/32)

	
	
	
	
	
	
	IRN AGKA
	15.6% (5/32)

	
	
	
	
	
	
	ICN AGKA
	3.1% (1/32)

	
	
	
	
	
	
	IRN AGKG
	3.1% (1/32)

	Kaingona-Daniel et al., 2016(9)
	2011
	HL
	Children and adults (health facility)
	pfdhfr 50
	52
	C50
	98.1% (51/52)

	
	
	
	
	
	
	50R
	1.9% (1/52)

	
	
	
	
	pfdhfr 51
	
	N51
	53.8% (28/52)

	
	
	
	
	
	
	51I
	46.2% (24/52)

	Kaingona-Daniel et al., 2016(9)
	2011
	HL
	Children and adults (health facility)
	pfdhfr 59
	52
	C59
	36.5% (19/52)

	
	
	
	
	
	
	59R
	63.5% (33/52)

	
	
	
	
	pfdhfr 108
	
	S108
	1.9% (1/52)

	
	
	
	
	
	
	108N
	98.1% (51/52)

	
	
	
	
	pfdhps 436
	29
	S436
	96.6% (28/29)

	
	
	
	
	
	
	436A
	3.4% (1/29)

	
	
	
	
	pfdhps 437
	
	A437
	3.4% (1/29)

	
	
	
	
	
	
	437G
	96.6% (28/29)

	
	
	
	
	pfdhps 540
	
	K540
	93.1% (27/29)

	
	
	
	
	
	
	540E
	6.9% (2/29)

	
	
	
	
	pfdhfr 
16-50-51-59-108-140-164, pfdhps 
436-437-540-581-613
	25
	ACICNVI SGKAA
	56.0% (14/25)

	
	
	
	
	
	
	ACNRNVI SGKAA
	20.0% (5/25)

	
	
	
	
	
	
	ACIRNVI SGKAA
	24.0% (6/25)

	Foumane Ngane et al., 2015(12)
	2010-2011
	BL
	Children (community)
	pfdhfr 
16-51-59-108-164
	58
	ANCSI
	3.4% (2/58)

	
	
	
	
	
	
	ANCNI
	1.7% (1/58)

	
	
	
	
	
	
	AICNI
	69.0% (40/58)

	
	
	
	
	
	
	ANRNI
	5.2% (3/58)

	
	
	
	
	
	
	AIRNI
	20.7% (12/58)

	
	
	
	
	pfdhps 
436-437-540-581-613
	30
	SAKAA
	13.3% (4/30)

	
	
	
	
	
	
	SGKAA
	60.0% (18/30)

	
	
	
	
	
	
	AGKAA
	26.7% (8/30)

	Gama et al., 2011(16)
	2007
	LU
	Children and adults (health facility)
	pfdhfr 16
	61
	A16
	100.0% (61/61)

	
	
	
	
	pfdhfr 50
	
	C50
	93.4% (57/61)

	
	
	
	
	
	
	50R
	6.6% (4/61)

	
	
	
	
	pfdhfr 51
	
	N51
	6.6% (4/61)

	
	
	
	
	
	
	51I
	93.4% (57/61)

	
	
	
	
	pfdhfr 59
	
	C59
	42.6% (26/61)

	
	
	
	
	
	
	59R
	57.4% (35/61)

	
	
	
	
	pfdhfr 108
	
	108N
	100.0% (61/61)

	
	
	
	
	pfdhfr 140
	
	V140
	100.0% (61/61)

	
	
	
	
	pfdhfr 164
	
	I164
	100.0% (61/61)

	
	
	
	
	pfdhps 436
	30
	S436
	76.7% (23/30)

	
	
	
	
	
	
	436A
	23.3% (7/30)

	
	
	
	
	pfdhps 437
	
	A437
	93.3% (28/30)

	
	
	
	
	
	
	437G
	6.7% (2/30)

	
	
	
	
	pfdhps 540
	
	K540
	90.0% (27/30)

	
	
	
	
	
	
	540E
	10.0% (3/30)

	
	
	
	
	pfdhps 581
	
	A581
	93.3% (28/30)

	
	
	
	
	
	
	581G
	6.7% (2/30)

	
	
	
	
	pfdhps 613
	
	A613
	100.0% (30/30)

	Gama et al., 2011(16)
	2007
	LU
	Children and adults (health facility)
	pfdhfr 
50-51-59-108
	61
	CICN
	34.4% (21/61)

	
	
	
	
	
	
	CNRN
	6.6% (4/61)

	
	
	
	
	
	
	CIRN
	50.8% (31/61)

	
	
	
	
	
	
	RICN
	6.6% (4/61)

	
	
	
	
	
	
	CIC S/N
	1.6% (1/61)

	
	
	
	
	pfdhps 
436-437-540-581-613
	30
	SAKAA
	6.7% (2/30)

	
	
	
	
	
	
	SGKAA
	60.0% (18/30)

	
	
	
	
	
	
	AGKAA
	23.3% (7/30)

	
	
	
	
	
	
	SGEAA
	3.3% (1/30)

	
	
	
	
	
	
	SGEGA
	6.7% (2/30)

	Fortes et al., 2011(15)
	2007
	CA, CN, HB, MA, UI
	Children (community)
	pfdhfr 51
	71 (CA)
	51I
	98.6% (70/71)

	
	
	
	
	
	
	N/I
	1.4% (1/71)

	
	
	
	
	
	96 (CN)

	N51
	2.1% (2/96)

	
	
	
	
	
	
	51I
	94.8% (91/96)

	
	
	
	
	
	23 (HB)

	N/I
	3.1% (3/96)

	
	
	
	
	
	
	51I
	95.7% (22/23)

	
	
	
	
	
	
	N/I
	4.3% (1/23)

	
	
	
	
	
	208 (MA)
	N51
	3.4% (7/208)

	
	
	
	
	
	
	51I
	83.2% (173/208)

	
	
	
	
	
	
	N/I
	13.5% (28/208)

	
	
	
	
	
	54 (UI)
	N51
	1.9% (1/54)

	
	
	
	
	
	
	51I
	96.3% (52/54)

	
	
	
	
	
	
	N/I
	1.9% (1/54)

	
	
	
	
	pfdhfr 59
	58 (CA)
	C59
	27.6% (16/58)

	
	
	
	
	
	
	59R
	48.3% (28/58)

	
	
	
	
	
	
	C/R
	24.1% (14/58)

	
	
	
	
	
	93 (CN)
	C59
	49.5% (46/93)

	
	
	
	
	
	
	59R
	26.9% (25/93)

	
	
	
	
	
	
	C/R
	23.7% (22/93)

	
	
	
	
	
	11 (HB)
	C59
	45.5% (5/11)

	
	
	
	
	
	
	59R
	27.3% (3/11)

	
	
	
	
	
	
	C/R
	27.3% (3/11)

	
	
	
	
	
	203 (MA)
	C59
	62.6% (127/203)

	
	
	
	
	
	
	59R
	5.9% (12/203)

	
	
	
	
	
	
	C/R
	31.5% (64/203)

	
	
	
	
	
	53 (UI)
	C59
	35.8% (19/53)

	
	
	
	
	
	
	59R
	28.3% (15/53)

	
	
	
	
	
	
	C/R
	35.8% (19/53)

	
	
	
	
	pfdhfr 108
	64 (CA)
	108N
	100.0% (64/64)

	
	
	
	
	
	92 (CN)
	108N
	100.0% (92/92)

	
	
	
	
	
	21 (HB)
	108N
	100.0% (21/21)

	Fortes et al., 2011(15)
	2007
	CA, CN, HB, MA, UI
	Children (community)
	pfdhfr 108
	203 (MA)
	S108
	1.5% (3/203)

	
	
	
	
	
	
	108N
	98.0% (199/203)

	
	
	
	
	
	
	S/N
	0.5% (1/203)

	
	
	
	
	
	50 (UI)
	108N
	100.0% (50/50)

	
	
	
	
	pfdhps 437
	66 (CA)
	A437
	12.1% (8/66)

	
	
	
	
	
	
	437G
	86.4% (57/66)

	
	
	
	
	
	
	A/G
	1.5% (1/66)

	
	
	
	
	
	16 (HB)
	A437
	12.5% (2/16)

	
	
	
	
	
	
	437G
	37.5% (6/16)

	
	
	
	
	
	
	A/G
	50.0% (8/16)

	
	
	
	
	
	96 (CN)
	437G
	96.9% (93/96)

	
	
	
	
	
	
	A/G
	3.1% (3/96)

	
	
	
	
	
	206 (MA)
	A437
	7.8% (16/206)

	
	
	
	
	
	
	437G
	75.7% (156/206)

	
	
	
	
	
	
	A/G
	16.5% (34/206)

	
	
	
	
	
	54 (UI)
	437G
	96.3% (52/54)

	
	
	
	
	
	
	A/G
	3.7% (2/54)

	
	
	
	
	pfdhps 540
	66 (CA)
	K540
	83.3% (55/66)

	
	
	
	
	
	
	540E
	4.5% (3/66)

	
	
	
	
	
	
	K/E
	12.1% (8/66)

	
	
	
	
	
	18 (HB)
	K540
	61.1% (11/18)

	
	
	
	
	
	
	540E
	5.6% (1/18)

	
	
	
	
	
	
	K/E
	33.3% (6/18)

	
	
	
	
	
	96 (CN)
	K540
	95.8% (92/96)

	
	
	
	
	
	
	540E
	2.1% (2/96)

	
	
	
	
	
	
	K/E
	2.1% (2/96)

	
	
	
	
	
	207 (MA)
	K540
	91.3% (189/207)

	
	
	
	
	
	
	540E
	2.4% (5/207)

	
	
	
	
	
	
	K/E
	6.3% (13/207)

	
	
	
	
	
	54 (UI)
	K540
	98.1% (53/54)

	
	
	
	
	
	
	540E
	1.9% (1/54)

	
	
	
	
	pfdhfr 
51-59-108, pfdhps 
437-540
	36 (CA)
	ICN GK
	27.8% (10/36)

	
	
	
	
	
	
	IRN GK
	61.1% (22/36)

	
	
	
	
	
	
	IRN AK
	5.6% (2/36)

	
	
	
	
	
	
	ICN GE
	2.8% (1/36)

	
	
	
	
	
	
	IRN GE
	2.8% (1/36)

	
	
	
	
	
	68 (CN)
	ICN GK
	60.3% (41/68)

	
	
	
	
	
	
	IRN GK
	29.4% (20/68)

	
	
	
	
	
	
	IRN AK
	2.9% (2/68)

	
	
	
	
	
	
	ICN AK
	1.5% (1/68)

	
	
	
	
	
	
	NRN GK
	2.9% (2/68)

	
	
	
	
	
	
	ICN GE
	2.9% (2/68)

	Fortes et al., 2011(15)
	2007
	CA, CN, HB, MA, UI
	Children (community)
	pfdhfr 
51-59-108, pfdhps 
437-540
	68 (CN)
	ICN GK
	25.0% (1/4)

	
	
	
	
	
	
	IRN GK
	25.0% (1/4)

	
	
	
	
	
	
	ICN AK
	50.0% (2/4)

	
	
	
	
	
	102 (MA)
	ICN GK
	81.4% (83/102)

	
	
	
	
	
	
	IRN GK
	3.9% (4/102)

	
	
	
	
	
	
	ICN AK
	5.9% (6/102)

	
	
	
	
	
	
	NRN GK
	1.0% (1/102)

	
	
	
	
	
	
	ICN GE
	3.9% (4/102)

	
	
	
	
	
	
	ICS GK
	1.0% (1/102)

	
	
	
	
	
	
	NCN GK
	1.0% (1/102)

	
	
	
	
	
	
	NRN AK
	1.0% (1/102)

	
	
	
	
	
	
	NCN AK
	1.0% (1/102)

	
	
	
	
	
	31 (UI)
	ICN GK
	54.8% (17/31)

	
	
	
	
	
	
	IRN GK
	45.2% (14/31)

	Menegon et al., 2009(18)
	2004
	UI
	Children (health facility)
	pfdhfr 50
	66
	C50
	100.0% (66/66)

	
	
	
	
	pfdhfr 51
	
	N51
	4.5% (3/66)

	
	
	
	
	
	
	51I
	95.5% (63/66)

	
	
	
	
	pfdhfr 59
	
	C59
	63.6% (42/66)

	
	
	
	
	
	
	59R
	36.4% (24/66)

	
	
	
	
	pfdhfr 108
	
	S108
	3.0% (2/66)

	
	
	
	
	
	
	108N
	97.0% (64/66)

	
	
	
	
	pfdhps 436
	
	S436
	48.5% (32/66)

	
	
	
	
	
	
	436A
	51.5% (34/66)

	
	
	
	
	pfdhps 437
	
	A437
	7.6% (5/66)

	
	
	
	
	
	
	437G
	92.4% (61/66)

	
	
	
	
	pfdhps 540
	
	K540
	100.0% (66/66)

	
	
	
	
	pfdhps 581
	
	A581
	100.0% (66/66)

	
	
	
	
	pfdhps 613
	
	A613
	100.0% (66/66)

	
	
	
	
	pfdhfr 
50-51-59-108
	
	CNCS
	3.0% (2/66)

	
	
	
	
	
	
	CICN
	60.6% (40/66)

	
	
	
	
	
	
	CNRN
	1.5% (1/66)

	
	
	
	
	
	
	CIRN
	34.8% (23/66)

	
	
	
	
	pfdhps 
436-437-540-581-613
	
	SAKAA
	7.6% (5/66)

	
	
	
	
	
	
	SGKAA
	40.9% (27/66)

	
	
	
	
	
	
	AGKAA
	51.5% (34/66)

	
	
	
	
	phdhfr 
51-59-108, pfdhps 
437-540
	
	NCS AK
	3.0% (2/66)

	
	
	
	
	
	
	ICN AK
	3.0% (2/66)

	
	
	
	
	
	
	ICN GK
	57.6% (38/66)

	
	
	
	
	
	
	IRN AK
	1.5% (1/66)

	
	
	
	
	
	
	IRN GK
	33.3% (22/66)

	
	
	
	
	
	
	NRN GK
	1.5% (1/66)

	Figueiredo et al., 2008(19)
	2008
	LU
	Children (health facility)
	pfdhfr 59
	224
	C59
	60.7% (136/224)

	
	
	
	
	
	
	59R
	20.5% (46/224)

	
	
	
	
	
	
	C/R
	18.8% (42/224)

	Figueiredo et al., 2008(19)
	2008
	LU
	Children (health facility)
	pfdhps 540
	221
	K540
	88.2% (195/221)

	
	
	
	
	
	
	540E
	6.3% (14/221)

	
	
	
	
	
	
	K/E
	5.4% (12/221)

	Pinheiro al., 2003(20)
	Unknown
	Unknown
	Unknown
	pfdhfr 
16-51-59-108-164
	9
	ANCSI
	11.1% (1/9)

	
	
	
	
	
	
	ANCNI
	11.1% (1/9)

	
	
	
	
	
	
	AICNI
	44.4% (4/9)

	
	
	
	
	
	
	ANRNI
	11.1% (1/9)

	
	
	
	
	
	
	AIRNI
	22.2% (2/9)




[bookmark: _Ref214462699][bookmark: _Toc214462997][bookmark: _Hlk215772386]Table S5. Prevalence of single-nucleotide polymorphisms in the pfk13 gene found in studies included in the systematic review.
1: sum of days 0; Provinces: BL, Benguela; CA, Cabinda; HB, Huambo; LS, Lunda Sul; LU, Luanda; UI, Uíge; ZA, Zaire. Provincial division prior to Law No. 14/24 of 5 September 2024(21).
	Reference
	Sampling year
	Province
	Target groups
	Markers
	Sample size
	Polymorphisms
	Prevalence

	Rodrigues et al., 2022(3)
	2017
	HB
	Unknown (health facility)
	pfk13
	78
	WT
	84.6% (66/78)

	
	
	
	
	
	
	R471R
	12.8% (10/78)

	
	
	
	
	
	
	A578S
	2.6% (2/78)

	Ebel et al., 2021(5)
	2018
	CA
	Children and adults (health facility) 
	pfk13 
389-649
	50
	WT
	98.0% (49/50)

	
	
	
	
	
	
	R471R
	2.0% (1/50)

	Dimbu et al., 2021(4)
	2019
	BL, LS, ZA
	Children (treatment failure)
	pfk13
	531
	WT
	100.0% (50/50)

	Ljolje et al., 2018(7)
	2015
	BL, LS, ZA
	Children (health facility)
	pfk13
	188 (BL)
	WT
	100.0% (188/188)

	
	
	
	
	
	82 (LS)
	WT
	97.6% (80/82)

	
	
	
	
	
	
	A578S
	2.4% (2/82)

	
	
	
	
	
	199 (ZA)
	WT
	99.0% (197/199)

	
	
	
	
	
	
	T535T
	0.5% (1/199)

	
	
	
	
	
	
	A578S
	0.5% (1/199)

	Davlantes et al., 2018(6)
	2017
	BL, LS, ZA
	Children (treatment failure)
	pfk13
	6 (BL)
	WT
	100.0% (6/6)

	
	
	
	
	
	9 (LS)
	WT
	100.0% (9/9)

	
	
	
	
	
	23 (ZA)
	WT
	95.7% (22/23)

	
	
	
	
	
	
	A504V
	4.3% (1/23)

	Plucinski et al., 2017(8)
	2015
	BL, ZA
	Children (treatment failure)
	pfk13
	15 (BL)
	WT
	100.0% (15/15)

	
	
	
	
	
	35 (ZA)
	WT
	100.0% (35/35)

	Kiaco et al., 2015(11)
	2011, 2012, 2013
	LU
	Children and adults (health facility)
	pfk13 
493-539-543-580
	5 (2011)
	WT
	100.0% (5/5)

	
	
	
	
	
	7 (2012)
	WT
	100.0% (7/7)

	
	
	
	
	
	21 (2013)
	WT
	100.0% (21/21)

	Plucinski et al., 2015(13)
	2013
	UI, ZA
	Children (treatment failure)
	pfk13
	6 (UI)
	WT
	100.0% (6/6)

	
	
	
	
	
	19 (ZA)
	WT
	100.0% (19/19)

	Escobar et al., 2015(10)
	2003, 2010
	LU, MA
	Children (health facility) 
	pfk13
	50 (2003)
	WT
	100.0% (50/50)

	
	
	
	
	
	50 (2010)
	WT
	94.0% (47/50)

	
	
	
	
	
	
	R471R
	4.0% (2/50) (LU, MA)

	
	
	
	
	
	
	R575R
	2.0% (1/50) (MA)





[bookmark: _Ref214462724][bookmark: _Toc214462998][bookmark: _Hlk215772402]Table S6. Prevalence of single-nucleotide polymorphisms in the pfmdr1 gene found in studies included in the systematic review.
1: sum of days 0; Provinces: BG, Bengo; BL, Benguela; CA, Cabinda; LS, Lunda Sul; LU, Luanda; UI, Uíge; ZA, Zaire. Provincial division prior to Law No. 14/24 of 5 September 2024(21).
	Reference
	Sampling year
	Province
	Target groups
	Markers
	Sample size
	Polymorphisms
	Prevalence

	Ebel at al., 2021(5)
	2018
	CA
	Children and adults (health facility) 
	pfmdr1 86-184-1246
	38
	NYD
	55.3% (21/38) 

	
	
	
	
	
	
	NFD
	36.8% (14/38)

	
	
	
	
	
	
	YFD
	2.6% (1/38)

	
	
	
	
	
	
	YYD
	2.6% (1/38)

	
	
	
	
	
	
	YYY
	2.6% (1/38)

	Dimbu et al., 2021(4)
	2019
	[bookmark: RANGE!C11]BL, LS, ZA
	Children (treatment failure)
	pfmdr1 86
	431
	N86
	97.7% (42/43)

	
	
	
	
	
	
	86Y 
	4.7% (2/43)

	
	
	
	
	pfmdr1 184
	431
	Y184
	83.7% (36/43)

	
	
	
	
	
	
	184F
	30.2% (13/43)

	
	
	
	
	pfmdr1 1246
	421
	D1246
	97.6% (41/42)

	
	
	
	
	
	
	1246Y
	2.4% (1/42)

	Ljolje et al., 2018(7)
	2015
	BL, LS, ZA
	Children (health facility)
	pfmdr1 86-184-1246
	194 (BL)
	NYD
	68.6% (133/194)

	
	
	
	
	
	
	YYD
	12.9% (25/194)

	
	
	
	
	
	
	NFD 
	25.3% (49/194)

	
	
	
	
	
	
	YFD
	0.5% (1/194)

	
	
	
	
	
	96 (LS)
	NYD
	70.8% (68/96)

	
	
	
	
	
	
	YYD
	6.3% (6/96)

	
	
	
	
	
	
	NFD 
	35.4% (34/96)

	
	
	
	
	
	
	YFD
	1.0% (1/96)

	
	
	
	
	
	201 (ZA)
	NYD
	52.7% (106/201)

	
	
	
	
	
	
	YYD
	15.4% (31/201)

	
	
	
	
	
	
	NFD 
	36.8% (74/201)

	
	
	
	
	
	
	YFD
	6.5% (13/201)

	
	
	
	
	
	
	YYY
	3.0% (6/201)

	
	
	
	
	
	
	NYY
	0.5% (1/201)

	
	
	
	
	
	
	YFY
	0.5% (1/201)

	Davlantes et al., 2018(6)
	2017
	BL, LS, ZA
	Children (treatment failure)
	pfmdr1 86-184-1246
	6 (BL)
	NYD
	83.3% (5/6)

	
	
	
	
	
	
	NFD
	16.7% (1/6)

	
	
	
	
	
	9 (LS)
	NYD
	88.9% (8/9)

	
	
	
	
	
	
	NFD
	22.2% (2/9)

	
	
	
	
	
	23 (ZA)
	NYD
	69.6% (16/23)

	
	
	
	
	
	
	NFD
	30.4% (7/23)

	Plucinski et al., 2017(8)
	2015
	BL, ZA
	Children (treatment failure)
	pfmdr1 86-184-1246
	15 (BL)
	NYD
	66.7% (10/15)

	
	
	
	
	
	
	NFD
	26.7% (4/15)

	
	
	
	
	
	
	YYD
	6.7% (1/15)

	
	
	
	
	
	35 (ZA)
	NYD
	54.3% (19/35)

	
	
	
	
	
	
	NFD
	34.3% (12/35)

	
	
	
	
	
	
	YYD
	8.6% (3/35)

	
	
	
	
	
	
	YFD
	2.9% (1/35)

	Kiaco et al., 2015(11)
	2011, 2012, 2013
	LU
	Children and adults (health facility)
	pfmdr1 86
	28 (2011)
	N86
	67.9% (19/28)

	
	
	
	
	
	
	86Y
	21.4% (6/28)

	
	
	
	
	
	
	N/Y
	10.7% (3/28)

	
	
	
	
	
	33 (2012)
	N86
	69.7% (23/33)

	
	
	
	
	
	
	86Y
	18.2% (6/33)

	
	
	
	
	
	
	N/Y
	12.1% (4/33)

	
	
	
	
	
	33 (2013)
	N86
	81.8% (27/33)

	
	
	
	
	
	
	86Y
	15.2% (5/33)

	
	
	
	
	
	
	N/Y
	3.0% (1/33)

	
	
	
	
	pfmdr1 1246
	31 (2011)
	D1246
	100.0% (31/31)

	
	
	
	
	
	32 (2012)
	D1246
	96.9% (31/32)

	
	
	
	
	
	
	1246Y
	3.1% (1/32)

	
	
	
	
	
	33 (2013)
	D1246
	100.0% (33/33)

	Foumane Ngane et al., 2015(12)
	2010-2011
	BL
	Children (community)
	pfmdr1 86-184-1034-1042-1246
	54
	NYSND
	35.2% (19/54)

	
	
	
	
	
	
	YYSND
	48.1% (26/54)

	
	
	
	
	
	
	NFSND
	11.1% (6/54)

	
	
	
	
	
	
	YFSND
	3.7% (2/54)

	
	
	
	
	
	
	YYSNY
	1.8% (1/54)

	Plucinski,et al., 2015(13)
	2013
	UI, ZA
	Children (treatment failure)
	pfmdr1 86-184-1246
	6 (UI)
	NYD
	50.0% (3/6)

	
	
	
	
	
	
	YYD
	16.7% (1/6)

	
	
	
	
	
	
	NFD 
	16.7% (1/6)

	
	
	
	
	
	
	YFD
	16.7% (1/6)

	
	
	
	
	
	19 (ZA)
	NYD
	36.8% (7/19)

	
	
	
	
	
	
	YYD
	5.3% (1/19)

	
	
	
	
	
	
	NFD 
	36.8% (7/19)

	
	
	
	
	
	
	YYY
	10.5% (2/19)

	
	
	
	
	
	
	NFY
	5.3% (1/19)

	
	
	
	
	
	
	N Y/F D
	5.3% (1/19)

	Fançony et al., 2012(14)
	2010
	BG
	Children and women (community) 
	pfmdr1 86
	138
	N86
	68.1% (94/138)

	
	
	
	
	
	
	N/Y
	14.5% (20/138)

	
	
	
	
	
	
	86Y
	17.4% (24/138)

	
	
	
	
	pfmdr1 184
	138
	Y184
	60.9% (84/138)

	
	
	
	
	
	
	Y/F
	12.3% (17/138)

	
	
	
	
	
	
	184F
	26.8% (37/138)

	
	
	
	
	pfmdr1 1034
	126
	S1034
	100.0% (126/126)

	
	
	
	
	pfmdr1 1042
	126
	N1042
	100.0% (126/126)

	
	
	
	
	pfmdr1 1246
	115
	D1246
	100.0% (115/115)

	
	
	
	
	pfmdr1 86-184-1034-1042-1246
	102
	NYSND
	37.3% (38/102)

	
	
	
	
	
	
	NFSND
	26.5% (27/102)

	
	
	
	
	
	
	YYSND
	13.7% (14/102)

	
	
	
	
	
	
	N Y/F SND
	6.9% (7/102)

	
	
	
	
	
	
	N/Y YSND
	7.8% (8/102)

	
	
	
	
	
	
	N/Y Y/F SND
	7.8% (8/102)

	Gama et al., 2010(17)
	2007
	LU
	Adults (community)
	pfmdr1 
86-130-184-1034-1042-1109-1246
	28
	NEYSNVD
	21.4% (6/28)

	
	
	
	
	
	
	YEYSNVD
	60.7% (17/28)

	
	
	
	
	
	
	NEFSNVD
	10.7% (3/28)

	
	
	
	
	
	
	YEFSNVD
	3.6% (1/28)

	
	
	
	
	
	
	N/Y EFSNVD
	3.6% (1/28)

	Menegon et al., 2009(18)
	2004
	UI
	Children (health facility)
	pfmdr1 86
	66
	N86
	[bookmark: RANGE!H93]31.8% (21/66)

	
	
	
	
	
	
	86Y
	36.4% (24/66)

	
	
	
	
	
	
	N/Y 
	31.8% (21/66)

	Figueiredo et al., 2008(19)
	2008
	LU
	Children (health facility)
	pfmdr1 86
	199
	N86
	28.6% (57/199)

	
	
	
	
	
	
	86Y
	61.3% (122/199)

	
	
	
	
	
	
	N/Y
	10.1% (20/199)




[bookmark: _Ref214462500][bookmark: _Toc214462999][bookmark: _Hlk215772419]Table S7. Prevalence of copy number alteration in the pfmdr1 and pfpm2 genes found in studies included in the systematic review.
1: sum of days 0; Provinces: BG, Bengo; BL, Benguela; CA, Cabinda; LS, Lunda Sul; LU, Luanda; UI, Uíge; ZA, Zaire. Provincial division prior to Law No. 14/24 of 5 September 2024(21).
	Reference
	Sampling year
	Province
	Target groups
	Gene
	Sample size
	Prevalence 
(CNV > 1)

	Ljolje et al., 2018(7)
	2015
	BL, LS, ZA
	Children (health facility)
	pfmdr1
	195 (BL)
	[bookmark: RANGE!G6]0% (0/195)

	
	
	
	
	
	99 (LS)
	0% (0/99)

	
	
	
	
	
	203 (ZA)
	0% (0/203)

	[bookmark: RANGE!A9]Davlantes et al., 2018(6)
	2017
	BL, LS, ZA
	[bookmark: RANGE!D9]Children (treatment failure)
	pfmdr1
	6 (BL)
	0% (0/6)

	
	
	
	
	
	9 (LS)
	0% (0/9)

	
	
	
	
	
	23 (ZA)
	0% (0/23)

	
	
	
	
	pfpm2
	6 (BL)
	0% (0/6)

	
	
	
	
	
	9 (LS)
	0% (0/9)

	
	
	
	
	
	23 (ZA)
	0% (0/23)

	Kiaco et al., 2015(11)
	2011, 2012, 2013
	LU
	[bookmark: RANGE!D15]Children and adults (health facility)
	pfmdr1
	32 (2011)
	12.5% (4/32)

	
	
	
	
	
	29 (2012)
	13.8% (4/29)

	
	
	
	
	
	32 (2013)
	15.6% (5/32)

	Plucinski et al., 2015(13)
	2013
	UI, ZA
	Children (treatment failure)
	pfmdr1
	6 (UI)
	0% (0/6)

	
	
	
	
	
	19 (ZA)
	0% (0/19)






[bookmark: _Ref214462766][bookmark: _Toc214463000][bookmark: _Hlk215772433]Malaria cases imported from Angola to other countries
During the selection of relevant literature to include in this review, studies with molecular analysis of parasite samples collected from travellers coming from Angola were excluded from the main results, to avoid the possibility that travellers contracted malaria in another country on the way to / from Angola, as well as to obtain information regarding the prevalence of specific genotypes / haplotypes by Angolan province. Nevertheless, a group in Henan province, China, has published multiple papers with >100 samples collected from travellers coming from Angola (22–24), as shown in Table S8.
The most recent paper includes results from samples collected between 2012 and 2017 (24) and presents the cumulative haplotype frequencies for all genes considered in this review: pfcrt CVIET was found in 30.6%, pfdhfr IRN in 62.7%, and pfdhps GE in 12.0% of samples. While four pfk13 mutations were found (R471R, A578S, M579I and Q613E), none are part of the WHO list of validated or candidate markers associated with ART-R (25). Regarding pfmdr1, the frequencies of 86Y, 184F and 1246Y found were 11.7%, 30.9% and 0.6%, respectively, and the wild-type NYD allele was the most prevalent (59.9%). These results correlate well with those found in Angola and discussed in this review.



Table S8. Prevalence of single-nucleotide polymorphisms in the pfcrt, pfdhfr, pfdhps, pfk13 and pfmdr1 genes found in studies on cases of malaria imported from Angola to China.
*: Only presents frequencies for mutations. Includes mixed infections in the count.
	Reference
	Sampling year
	Target groups
	Genes
	Markers
	Sample size
	Polymorphisms
	Prevalence

	Zhou et al., 2019*(24)
	2012-2017
	Adults
	pfcrt
	pfcrt 74
	12 (2012)
	M74I
	41.7% (5/12)

	
	
	
	
	
	38 (2013)
	
	31.6% (12/38)

	
	
	
	
	
	23 (2014)
	
	21.7% (5/23)

	
	
	
	
	
	28 (2015)
	
	32.1% (9/28)

	
	
	
	
	
	40 (2016)
	
	32.5% (13/40)

	
	
	
	
	
	19 (2017)
	
	26.3% (5/19)

	
	
	
	
	pfcrt 75
	12 (2012)
	N75E
	41.7% (5/12)

	
	
	
	
	
	38 (2013)
	
	31.6% (12/38)

	
	
	
	
	
	23 (2014)
	
	21.7% (5/23)

	
	
	
	
	
	28 (2015)
	
	32.1% (9/28)

	
	
	
	
	
	40 (2016)
	
	32.5% (13/40)

	
	
	
	
	
	19 (2017)
	
	26.3% (5/19)

	
	
	
	
	pfcrt 76
	12 (2012)
	K76T
	41.7% (5/12)

	
	
	
	
	
	38 (2013)
	
	31.6% (12/38)

	
	
	
	
	
	23 (2014)
	
	21.7% (5/23)

	
	
	
	
	
	28 (2015)
	
	32.1% (9/28)

	
	
	
	
	
	40 (2016)
	
	32.5% (13/40)

	
	
	
	
	
	19 (2017)
	
	26.3% (5/19)

	
	
	
	
	pfcrt 72-76
	160
	CVMNK
	69.4% (111/160)

	
	
	
	
	
	
	CVIET
	26.9% (43/160)

	
	
	
	
	
	
	CV M/I N/E K/T
	3.8% (6/160)

	
	
	
	pfdhfr
	pfdhfr 51
	12 (2012)
	N51I
	100.0% (12/12)

	
	
	
	
	
	38 (2013)
	
	94.7% (36/38)

	
	
	
	
	
	23 (2014)
	
	87.0% (20/23)

	
	
	
	
	
	28 (2015)
	
	100.0% (28/28)

	
	
	
	
	
	39 (2016)
	
	94.9% (37/39)

	
	
	
	
	
	18 (2017)
	
	94.4% (17/18)

	
	
	
	
	pfdhfr 59
	12 (2012)
	C59R
	58.3% (7/12)

	
	
	
	
	
	38 (2013)
	
	63.2% (24/38)

	
	
	
	
	
	23 (2014)
	
	65.2% (15/23)

	
	
	
	
	
	28 (2015)
	
	67.8% (19/28)

	
	
	
	
	
	39 (2016)
	
	71.8% (28/39)

	
	
	
	
	
	18 (2017)
	
	66.7% (12/18)

	
	
	
	
	pfdhfr 108
	12 (2012)
	S108N
	100.0% (12/12)

	
	
	
	
	
	38 (2013)
	
	100.0% (38/38)

	
	
	
	
	
	23 (2014)
	
	100.0% (23/23)

	
	
	
	
	
	28 (2015)
	
	100.0% (28/28)

	
	
	
	
	
	39 (2016)
	
	97.4% (38/39)

	
	
	
	
	
	18 (2017)
	
	94.4% (17/18)

	Zhou et al., 2019*(24)
	2012-2017
	Adults
	pfdhfr
	pfdhfr 139
	12 (2012)
	D139V
	0.0% (1/12)

	
	
	
	
	
	38 (2013)
	
	2.6% (1/28)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	28 (2015)
	
	0.0% (0/28)

	
	
	
	
	
	39 (2016)
	
	0.0% (0/39)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	pfdhfr 164
	12 (2012)
	I164L
	8.3% (1/12)

	
	
	
	
	
	38 (2013)
	
	0.0% (0/38)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	28 (2015)
	
	0.0% (0/28)

	
	
	
	
	
	39 (2016)
	
	0.0% (0/39)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	pfdhfr 
16-51-59-108-164
	158
	ANCSI
	1.3% (2/158)

	
	
	
	
	
	
	AICNI
	32.3% (51/158)

	
	
	
	
	
	
	ANRNI
	3.8% (6/158)

	
	
	
	
	
	
	AIRNI
	61.4% (97/158)

	
	
	
	
	
	
	AIRNL
	0.6% (1/158)

	
	
	
	
	
	
	AIRNI-139V
	0.6% (1/158)

	
	
	
	pfdhps
	pfdhps 436
	12 (2012)
	S436A
	0.0% (0/12)

	
	
	
	
	
	38 (2013)
	
	5.3% (2/38)

	
	
	
	
	
	23 (2014)
	
	21.7% (5/23)

	
	
	
	
	
	28 (2015)
	
	3.6% (1/28)

	
	
	
	
	
	39 (2016)
	
	17.9% (7/39)

	
	
	
	
	
	18 (2017)
	
	5.6% (1/18)

	
	
	
	
	pfdhps 437
	12 (2012)
	A437G
	91.7% (11/12)

	
	
	
	
	
	38 (2013)
	
	94.7% (36/38)

	
	
	
	
	
	23 (2014)
	
	91.3% (21/23)

	
	
	
	
	
	28 (2015)
	
	89.3% (25/28)

	
	
	
	
	
	39 (2016)
	
	94.9% (37/39)

	
	
	
	
	
	18 (2017)
	
	88.9% (16/18)

	
	
	
	
	pfdhps 476
	12 (2012)
	A476G
	0.0% (0/12)

	
	
	
	
	
	38 (2013)
	
	0.0% (0/38)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	28 (2015)
	
	0.0% (0/28)

	
	
	
	
	
	39 (2016)
	
	5.1% (2/39)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	pfdhps 540
	12 (2012)
	K540E
	16.6% (2/12)

	
	
	
	
	
	38 (2013)
	
	5.3% (2/38)

	
	
	
	
	
	23 (2014)
	
	8.7% (2/23)

	
	
	
	
	
	28 (2015)
	
	17.9% (5/28)

	
	
	
	
	
	39 (2016)
	
	12.8% (5/39)

	
	
	
	
	
	18 (2017)
	
	16.7% (3/18)

	Zhou et al., 2019*(24)
	2012-2017
	Adults
	pfdhps
	pfdhps 581
	12 (2012)
	A581G
	0.0% (0/12)

	
	
	
	
	
	38 (2013)
	
	0.0% (0/38)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	28 (2015)
	
	0.0% (0/28)

	
	
	
	
	
	39 (2016)
	
	2.6% (1/39)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	pfdhps 
436-437-540-581-613
	158
	SAKAA
	6.3% (10/158)

	
	
	
	
	
	
	SGKAA
	71.5% (113/158)

	
	
	
	
	
	
	AAKAA
	1.3% (2/158)

	
	
	
	
	
	
	AGKAA
	8.7% (14/158)

	
	
	
	
	
	
	SGEAA
	10.1% (16/158)

	
	
	
	
	
	
	SGEGA
	0.6% (1/158)

	
	
	
	
	
	
	SGEAA-476G
	1.3% (2/158)

	
	
	
	pfk13
	pfk13 
471-578-579-613
	12 (2012)
	R471R
	0.0% (0/12)

	
	
	
	
	
	38 (2013)
	
	2.6% (1/38)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	28 (2015)
	
	3.6% (1/28)

	
	
	
	
	
	40 (2016)
	
	0.0% (0/40)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	
	12 (2012)
	A578S
	0.0% (0/12)

	
	
	
	
	
	38 (2013)
	
	0.0% (0/38)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	28 (2015)
	
	0.0% (0/28)

	
	
	
	
	
	40 (2016)
	
	2.5% (1/40)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	
	12 (2012)
	M579I
	0.0% (0/12)

	
	
	
	
	
	38 (2013)
	
	0.0% (0/38)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	28 (2015)
	
	3.6% (1/28)

	
	
	
	
	
	40 (2016)
	
	0.0% (0/40)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	
	12 (2012)
	Q613E
	0.0% (0/12)

	
	
	
	
	
	38 (2013)
	
	2.6% (1/38)

	
	
	
	
	
	23 (2014)
	
	4.3% (1/23)

	
	
	
	
	
	28 (2015)
	
	0.0% (0/28)

	
	
	
	
	
	40 (2016)
	
	0.0% (0/40)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	pfmdr1
	pfmdr1 86
	12 (2012)
	N86Y
	8.3% (1/12)

	
	
	
	
	
	37 (2013)
	
	21.6% (8/37)

	
	
	
	
	
	23 (2014)
	
	13.0% (3/23)

	
	
	
	
	
	31 (2015)
	
	9.7% (3/31)

	
	
	
	
	
	41 (2016)
	
	7.3% (3/41)

	
	
	
	
	
	18 (2017)
	
	5.6% (1/18)

	Zhou et al., 2019*(24)
	2012-2017
	Adults
	pfmdr1
	pfmdr1 184
	12 (2012)
	Y184F
	50.0% (6/12)

	
	
	
	
	
	37 (2013)
	
	16.2% (6/37)

	
	
	
	
	
	23 (2014)
	
	26.1% (6/23)

	
	
	
	
	
	31 (2015)
	
	29.0% (9/31)

	
	
	
	
	
	41 (2016)
	
	39.0% (16/41)

	
	
	
	
	
	18 (2017)
	
	38.9% (7/18)

	
	
	
	
	pfmdr1 1246
	12 (2012)
	D1246Y
	0.0% (0/12)

	
	
	
	
	
	37 (2013)
	
	0.0% (0/37)

	
	
	
	
	
	23 (2014)
	
	0.0% (0/23)

	
	
	
	
	
	31 (2015)
	
	3.2% (1/31)

	
	
	
	
	
	41 (2016)
	
	0.0% (0/41)

	
	
	
	
	
	18 (2017)
	
	0.0% (0/18)

	
	
	
	
	pfmdr1 
86-184-1034-1042-1246
	162
	NYSND
	59.9% (97/162)

	
	
	
	
	
	
	YYSND
	9.3% (15/162)

	
	
	
	
	
	
	NFSND
	27.8% (45/162)

	
	
	
	
	
	
	YFSND
	2.5% (4/162)

	
	
	
	
	
	
	NFSNY
	0.6% (1/162)

	Yang et al., 2019(23)
	2012-2016
	Adults
	pfmdr1
	pfmdr1 
86-184-1034-1042-1246
	145
	NYSND
	60.7% (88/145)

	
	
	
	
	
	
	YYSND
	9.0% (13/145)

	
	
	
	
	
	
	NFSND
	22.1% (32/145)

	
	
	
	
	
	
	NYSNY
	0.7% (1/145)

	
	
	
	
	
	
	YFSND
	1.4% (2/145)

	
	
	
	
	
	
	NFSNY
	0.7% (1/145)

	
	
	
	
	
	
	N/Y YSND
	0.7% (1/145)

	
	
	
	
	
	
	N Y/F SND
	4.1% (6/145)

	
	
	
	
	
	
	N/Y FSND
	0.7% (1/145)

	Yang et al., 2017(22)
	2012-2016
	Adults
	pfk13
	pfk13 
471-539-579-613
	102
	R471R
	2.0% (2/102)

	
	
	
	
	
	
	R539T
	1.0% (1/102)

	
	
	
	
	
	
	M579I
	1.0% (1/102)

	
	
	
	
	
	
	Q613E
	1.0% (1/102)
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